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INTRODUC_ON

The Tiros III Data Reduction Program was written by Robert Hite,

Morris Frankel and George Martin at the Weather Bureau's Meteorological

Satellite Laboratory. The documentation of the program was prepared at

the National Aeronautics and Space Administration's Goddard Space Flight

Center by Lena Fried.
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INPUT to the Tiros III Data Reduction Program

DocumentationCard

Logical Tape B4 - Radiation Digital Tape
Logical Tape A4 - Orbital Tape

OUTPUTfrom the Tiros III Data Reduction Program

Logical Tape B3 - BCDDiagnostic Tape

Logical Tapes A6 and B6 - binary FMRT if sense switch 2 is up

Logical Tapes A7 and B7 - binary FMRT if sense switch 3 is up



DEFINITIONS

SWATH: A set of earth viewing responses.

JULIAN TIME: Time elapsed since zero hour at Greenwich on launch day.
Redefined every 100 days.

THRESHOLD OR CRITICAL VALUE: An arbitrary value of an IR response
below which it is assumed that both sensors are viewing space.
One sensor is viewing earth when the measured radiation exceeds
threshold.

DOWNWARD MODE: The satellite is within a region such that either the wall
or floor side of the radiometer faces earth exclusively for at

least one complete spin revolution.

ALTERNATING MODE: The satellite is positioned such that either the wall
or floor side of the radiometer, or both, views earth and sky
in one revolution.

NADIR ANGLE: The angle measured at the intersection point at the satellite
between some specified line and the local vertical.

OPTICAL AXIS (N.A.): The ray perpendicular to the image plane passing
through the lens nodal points.

SPIN AXIS POINT (SAP): The point of intersection with the earth's surface of
the satellite spin axis vector after that vector has been translated

parallel to itself to an origin at the earth's center.

SUBSATELLITE POINT (SSP): Intersection of the local vertical passing through
the satellite with the earth's surface.
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PROGRAMSUMMARY

PART 1

The primary function of Part 1 is to set up the input data which consist of

the Radiation Digital tape (B4), an Orbital tape (A4) and a documentation card.

On the Radiation Input tape (IR) one file contains the data from one orbit.

The file is divided into records consisting of 4096_ 2 words. The first record

of a file on this tape is a BCD documentation record. This record must be

present. The Analog to Digital converter puts six one's (111111) at the beginning

of the tape in front of the first file of data for identification.

The documentation card contains all the quantities appearing in the IR

documentation record plus some others. A cross check is made between the

parameters on the card corresponding to those on the tape and a count kept of

the number of disagreements. In any case, the card data is used.

As part of the input, the program is given the exact time of interrogation of

the satellite and the data sampling frequency. Knowing this the start time of

the file can be computed by counting the number of IR data points on the tape until

the end of file code is reached. In doing this the program skips over TV, SS and

EOR codes. The start time is about 90 minutes earlier than the interrogation

time.

Once the time spanned by the orbit is known the orbit tape is searched for

data corresponding to the same time interval. If the corresponding time cannot

be found the program will halt after printing a message calling for either an

earlier or later orbital tape. When the proper time interval is found, the program

will read in 105 records (105 minutes) of the orbit tape and use this to construct

tables of latitude of the subsatellite point, longitude of the subsatellite point,

height of satellite, right ascension and declination of the spin axis point and

nadir angle of the TV camera at minute intervals.
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PART 2

A. Processing the IR Tape
As the satellite moves in its orbit the two radiometer sensors can be

positioned relative to the earth in one of four ways:

1. One sensor views earth continuously for one or more revolutions

while the other only views space (downward mode).

2. One sensor can view both earth and sky in one revolution while

the other only views space (alternating mode 1).

3. Both sensors can view space.

4. Both sensors alternately view earth and sky in one revolution

(alternating mode 2).

When going through the other half of the orbit the functions of the sensors are

reversed. (See flow chart of Subroutine DIRECT).

The IR tape is scanned for a data word which exceeds threshold. It is

assumed that both sensors are viewing space when a word is below threshold.

(TV and SS tables are set up in the process but at present they are not used).

Using this as the starting point of the swath the program counts ahead the

number of consecutive data points greater than threshold. This is the first

count. If it is greater than three times the number of IR responses / revolution

(ZETA) it is used as the swath count. If it is less than 3*ZETA, the swath count

is set equal to the second count. This includes points less than critical value

and stops when three consecutive such points are encountered.

A swath with fewer than 3 responses is discarded. If it has more than three

the radiometer 's direction and sensor being used are determined. However, a

swath with more than three but fewer than eleven responses will also be

discarded after this is done.

When a swath with more than 11 responses has been found and the sensor and

direction determined the swath count is compared with theoretical size. If the

difference is more than 25_o and this is an alternating mode the data for this

swath will be placed on the FMRT with negative signs.
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In the event that the first swath is in an alternating mode but no previous

responses have beenbelow threshold, the program skips over data points

until at least one such point is found. The next point exceeding threshold

is now considered to be the beginning of the swath.

If the first swath is in the downward mode and no previous responses have been

below threshold the swath is adjusted to contain an integral number of spin

revolutions.

Once the starting point of the swath is decided, a test is made to see

whether or not the point viewed is on earth. If it isn't the search for a good

data point continues. If it is on earth the first data record of the swath is

prepared and the data point is analyzed in terms of the energy measured by

the five channels of the radiometer. The next four points are assumed to be

on earth. They are also analyzed but only the alternating modes compare

them with the critical value. If they are below threshold they are stored as

negative values on the FMRT.

This process is repeated testing every fifth point's position on earth. Every

minute, regardless of the position within the swath a new record is started.

The swath ends under either one of these conditions:

A point is found to be off the earth after a good point is found.

The number of points output for this swath are greater than or equal to

al

b.

ZETA.

¢. The swath count, which is decreased by one for each output point, is

equal to zero.

The end of swath procedure consists of finding the minimum nadir angle for

the swath just completed along with the latitude and longitude of the point on earth

being viewed when this nadir angle occured.

The IR data is then searched for the beginning of the next swath.

B. Producing the Binary Final Meterological Radiation Tape

The FMRT is written as the IR tape is being analyzed. Its format is

described below.

First, the documentation record of the FMRT gives the pertinent information

for the orbit such as start time, end time, satellite spin, data sampling frequency,

orbit number and a code indicating which ground station interrogated the satellite.
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Eachsucceedingrecord on the FMRT covers approximately one minute of

orbit time. The first five words of a record define the following for the

start time of the record, to:

a. Greenwich Hour Angle (GHA) of sun

b. Declination of sun

c. T c and T e, radiometer and electronics' temperature

d. Satellite height

e. Latitude and longitude of SSP

Words 6 to 24 form a block which is repeated within the record any number

of times until the minute is up.

Word 6: t 1, the number of seconds past t o when an earth viewing response

is detected and every 5th response thereafter.

Word 6 to Word 9 give for tl: latitude SSP, longitude SSP, latitude of viewed

point, longitude of viewed point, nadir angle of optic axis, azimuth of optic axis.

Word 10 to Word 12; The energy measured by the 5 radiometer channels at t 1.

Word 13 to Word 24: Four successive data samples following the sample taken

at t 1 .

When the data has reached a point 60 seconds past t o the end of record code

is placed in the 3rd word of the last response and a new record is begun.

If an end of swath occurs before a minute is up the data continues to be output

as before; after the end of swath code, the minimum nadir angle of the swath

and its associated latitude and longitude are written.

When the end of file code word on the IR tape is sensed or the end of tape

mark is encountered on the IR tape the program ends the current record on the

FMRT and then places an end of file gap on the output tape. The program writes

a diagnostic summary of the orbit and then either halts or goes on to the next

file depending on a sense switch setting.

C. The BCD Diagnostic Tape

A record is kept of pertinent quantities as an aid in analyzing the data

processed for each orbit. The format and contents of the diagnostic tape can

best be seen by referring to the subroutines HEADB3, ERROR, DTAIL2, DTAIL3,

DTAIL4 and SUMMARY and the table of Diagnostic Counters.
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A H E A D SUBROUTINE
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CALLING SEQUENCE: CALL AHEAD

PZE ADDR5, address of 1st. response
PZE CHANEL, designated channel

PZE ZETA, No. of I.R. responses / rev.
EOT Return

Return with count in A C, fx. pt.

PURPOSE: AHEAD determines swath size by counting the number of consecutive

digital responses m the I R radiation data starting at ADDR5 which exceed the crit-

ical value.

METHOD:

1. Search data words discarding T V, SS, EOR and zero words.

2. Test each data word to see whether it's above or below threshold. The count
ceases when a word is encountered which falls below threshold.

3. The tape B 4 is repositioned in case it was moved then program exits with
count in A C.

4. In case an EOT is reached while writing the FMRT the count up to that
point is compared with ZETA. If it is less than ZETA exit occurs witht_ut

examining the tape position.



A H EA D2 SUBROUTINE
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CALLING SEQUENCE: CALL AHEAD2

PZE ADDR 5, Address of 1st. response

PZE CHANEL, Designated channel

PZE ZETA, No of IR responses / revolution

EOT return

Return with count in AC (fx. pt.)

PURPOSE: To determine swath size AHEAD 2 counts from a given location of the IR

radiation data until it reaches three consecutive digital responses which fall below

threshold value.

METHOD:

1. Search data words, discarding TV, SS, EOR and zero words.

2. Test each data word to see whether it's above or below threshold, keeping a

separate count of each. If one or two consecutive data words below threshold

occur between data words which exceed threshold, they are added on to that

count. As soon as three consecutive data words fall below threshold the count

ends.

3. When counting ends AHEAD2 repositions the tape B 4 to where it was when

the routine called, and exits with the count in the AC.

4. In case an EOT is reached when writing the FMRT, the count is compared with

ZETA. If it is less than ZETA exit occurs without examining tape position.



CA L IB SUBROUTINE
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CALLING SEQUENCE:

The D A T A word

CALL C A L I B

PZE T A U

PZE TAUtl

PZE TA U-I-2

Return

is in the A C when C A L I B is called.

storage

for

results

PURPOSE: C A L I B analyzes the data word in the A C, which is greater

than the critical value, converting it to the energy measured by each of the

5 radiometers at a time T.

METHOD:

1. The data word is separated into five groups of 7 bits each, D I, D 2,

•.. D 5j which are then floated.

o Using T c floated and D l, the calibration table T B L 1 is interpolated

for W 1. The resulting value is fixed. The same is done using D 2,

TBL 2, D3, TBL 3, etc. to find W2, W3 ... W5. In case we're

interested in the wall side tables TBL 6, TBL 7 ... TBL 10are

used instead. If W n is negative it is replaced by zero.

. Wl and W2 go in Tau_decr. and addr.

W3 and W4 go in Tau_ l_decr, and addr.

W5 and O goes in Tau+ 2jdecr. and addr.

4. Before exitting to main program C A L I B will place a 1 in bit 19 of

TAU, TAU+I and TAI_hP2 if this is the wall side.



CARD SUBROUTINE

26

CALLING SEQUENCE: CALL CARD

Return

PURPOSE: CARD reads in the document card according to a specified

format and stores the quantities in the proper locations.

METHOD:

COLUMN LOCATION IN STORAGE

1 - 4 Orbit Number COBN

5 - 8 Julian day of interrogation CDAY

9 - l0 Julian hour of interrogation CHR

ll - 12 Julian minute of interrogation CMIN

13 - 18 Julian second of interrogation CSEC

19 - 20 Calendar year CYR

21 - 22 Calendar month CMO

23 - 24 Calendar day CDY

25 - 30 Sun sensor delay CSSDLY

31- 36 T.V. delay CTVDLY

37 - 42 Spin rate CSPIN

43 - 45 Sampling frequency of data CDFR

46 Station code CSTCOD

47 - 49 Threshold Value for CH 4 CRVAL

50 Attitude source indicator IOTA

51 Temperature correction indicator KAPPA

52 Temperature source indicator RHO

53 - 57 Temperature of electron CTE

58 - 62 Temperature of radiometer CTC

63 Channel designation CHANEL



C H T I M l SUBROUTINE
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CALLING SEQUENCE: Time m AC in secs.

CALL CHTIMI

PZE LI

PZE L2

PZE L3

PZE L4

PURPOSE: Given a time in secs. in the AC_CHTIM1 will convert it to days, hours,

minutes, seconds and stores the results in L1, L2, L3, and L4.

METHOD:

I. BDAY is used as the base day and stored in LI. One is added to this for each

integral day (86,400) found in the given time.

2. When the time is reduced below 86,400 secs. a similar process determines

the number of hours, minutes and seconds.



DETAI L SUBROUTINE
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CALLING SEQUENCE: CALL DETAIL

PZE DGNDAY

PZE DGNHR

PZE DGNMIN

PZE DGSEC

PZE DGNCT1

PZE DGNCT2

PZE DGNCT3

PZE DGNCT4

PZE DGNNA

PZE XCTR1

PZE XCTR2

etc.

etc.

PZE XCTR10

Return

PURPOSE: At the end of each swath DETAIL is called to write a line of diagnostic

data on B 3, the BCD output tape.

METHOD: The quantities listed in the calling sequence are placed under columns

1 - 19 in that order. The names of columns 1 - 19 are listed in the description of

the HEADB 3 subroutine. If sense switch 4 is down the diagnostics are printed on

line as well as written on B 3.



D I N 1 SUBROUTINE
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CALLING SEQUENCE_: T c (ft. pt.) in MQ

D (ft. pt.) in AC

CALL DIN1

HTR TABLE, 1, X

HTR 1, 0, Y

Return with result in A C

PURPOSE: DINI is called by CALIB to perform double interpolation in the table

specified in the calling sequence. X gives the number of entries of T c and Y

gives the number of pairs of entries of D, f (D) for each value of T c.

METHOD: DIN1 is another entry point for TIN1. It uses TIN'I, single interpolation,

a number of times until the unknown is found. Interpolation is first done along D

and then along T c.



CALLING SEQUENCE:

and S.I. bits 7, 8, 9

DI R E CT SUBROUTINE

Time in A C
CALL DIRECT

PZE ADDR 5, first I R response in swath

PZE OMEGA+ 6, swath co1,-*

PZE CHANEL, channel

Return, with N.A. of I R optic axis in BUFER4-10

set according to the orientation.

J

PURPOSE: At the beginning of a swath the direction of view and the sensor

being used are determined by DIRECT.

METHOD: ( See flow chart of DIRECT )

1. Given the time t, the tables are interpolated for height, lat. SSP.

long. SSP, N. A. of the camera, etc.

2. As the N. A. increases from 0 ° to 180 ° there are angles, dependi_a

on the height, which divide the orbit into zones within which certaii:

facts about the satellites orientation are known. A mirr_r image _:(

this occurs as the N.A. goes from 180 ° to 360 ° .

0 ° to ANGLE 1, Zone 1 - The floor side views the earth exclusively: the \_alt

side views space exclusively.

ANGLE 1 toANGLE 2, Zone 2 -

wall side views space exclusively.

ANGLE 2toANGLE3, Zone 3 -

sky.

ANGLE 3 to ANGLE 4, Zone 4

floor side views space exclusively.

ANGLI_:; 4 t(:, 18,')c;, ?:one 5 - Tile W_.ll sid:' ,_c_s earth cxclusiw_iy

space exclusiwely.

the floor side views earth and sky alternativci.::

Floor and ;_lall sides alternately view earth and

The Wall side vJcxv.q earth and .c}.).' al',cr_l.,;.,.-':_ .

floor sld' '. tw,,. :-
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3. if the N.A and swath count indicate that the satellite is outside of Zcmc ,_

I bi_s 7, 8, _) _tc set as f_dh)ws and exit occurs.

Zone l 1, 0, 0

Zone 2 0. tl, 1/

Z_me ,1 0, 1, 1

Zone 5 1, 1, 1

-t. If lhc sal,:llitc' is in Zone 3 tile program counts ahead 2,5 swaths in an

,,ttcmpt to detemnine whethc:r the odd swaths are increasing or decreasing in

size... By taking _mcount of the direction the satellite moves around the earth

ti_, radiometer side viewing the earth can be found. Arecord is kept of the pre-

vious swath so that two counters may be set, ALTER and LAST, indicating whether

,i)]" not alternatioq is being forced and which side is viewing earth,



DTA I L 2 SUBROUTINE
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s ECU)y_EN_CE- CALL DTAIL 2

PZE DGNDAY

PZE DGNHR

PZE DGNMIN

PZE DGNSEC

PZE DGNCTI

PZE DGNCT2

PZE DGNCT8

PZE DGNCT4

PZE DGNNA

PURPOSE: A swath is discarded if it has fewer than 11 responses. _never this is

<lone DTAIL 2 is called to write a line of diagnostic data on B 3.

METHOD: The :quar, tities in the calling sequence are printed out along with the state-

merit "Entire Swath Discarded".



DTAIL 3 SUBROUTINE
JJ

(}!'_'-LLIzN(-_J_SF.(__..E NC E...._: CALL DETAIL 3

PZE DGNCT5

Return

PURPOSI_: Wi_,::, s:arting in the downward mode the program moves the data start-

ing point so that there are an integral narnber of spin revolutions remaining in the

swath. DETAIL 3 indicates how many points (the contents ef DGNCT5) were skipped.

METHOD: DETAIL 3 writes the following sentence on the B 3 diagnostic tape.

" Responses discarded to adjust starting location of downward mode "



DTA IL 4 SUBROUTINE

C.ALLING SEQUENCE: C_LL DTA IL 4

Return

PURPOSE: If in the downward mode (SI bit 7= 1) a point is found to be off

the earth before the final count (D G N C T 4 ) of points in t_e swath reaches

ZETA, the number of IR responses in a revolution, an error has occured and

the swath is terminated. D T A I L 4 indicates this has h_ppened on the

diagnostic ta_.

METHOD: A message is printed on B 3. " Downward mode swath has ter-

minated because a major point was found to be off the earth."



E A RTtl SUBROU'FINE _,;

C,\ IAANG SEQUENCE:

INPUT

TO

EA RTH

CALL EARTtl

PZE satcllile height

PZE latitude SSP

PZE longitude SSP

PZE latitude SAP

PZE longitude SAP

PZE identi fi er

PZE delta alpha

PZE delta beta

OUTPUT

FROM

EA RTH

PZE latitude of IR optic axis

PZE longitude of IR optic axis

PZE N.A. of IR optic axis

PZE azimuth of IR optic axis

Return

PLIRPOS E :

METHOD:

Subroutine to locate any point within the field of vJt'w.

A complete and detailed writeup of EARTII is being preparcd l+v

Morris Frankel of the We_tther BtJreau's Meteorol¢,gic_l S:Jlt.l! '.

Laboratory. l:ollowing is a brit.f expl_mation of the' lilt)Ill,% ;llltJ ilia."

geometry involved.

The sixth item in Ihe calling _c'(itJt,rlc(. , idc'l]tifitrr, is st'l t':l t!y !l_

the main progr:_m and can hzJvc' _ny one of lhrc'e willie's:

0 - the fourth :lml fiflh il(_:JllS ill Ih( t c;Jlling .'-;C_ltlt'l'lt:t' I_'lt't I_ II_('

principal point.

1 - IIio princil):tl point is n()l (),_ t':ll'lh.

2 - lho fourth and filth ilt'ln_ iJ| Ilic t,llling ,'-;t'(lltt'llu't: It'ft'l lc_ Iht

spin .xi._ p_Jit.l



Identifier is set equal to 2 in this program.

If we draw a plane perpendicular to the spin axis and project on it the principal

point (the point of intersection of the camera optical axis and the image plane)

the SSP and the path of the radiometer in one revolution we get:

50

A

0k,\t: 0

ACBD is a circle centered at PP. The angular distance AOis 45 °, the angular

distance of the radiometer from the camera. Points viewed by the radiometer

lie on the circumference of the circle. If x is such a point,_N,I, and_ are its

distances from the axis CD and A B, Using these quantities EARTH computes

XS, the N.A. of the IR optic axis. _ is the N.A. of the camera.

If the point is off the earth the N.A. is set to - 0.



ER RO R SUBROUTINE
37

CALLING SEQUENCE: CALL ERROR, FOBN, X DOCK

Return

PURPOSE: To indicate on the diagnostic tape 133 the number of discrepencies,

if any, between the values on the data cal-d and those on the IR documentation

record.

METHOD: The following sentence is written on B3:

"Orbit No.

data."

documentation constants do not agree with card
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FINIS SUBROUTINE

CALLING SEQUENCE: CALL FINIS

PURPOSE : FINIS sets up quantities to be output in the form of a diag-

nostic summary at the end of an orbit, after which it either goes back

to the beginning of the main program or writes end-of files on the

FMRT tapes, rewinds and unloads them and halts.

METHOD:

1. The quantities CLOCK A, CLOCK B, CLOCK C, CLOCK D are

broken down into day, hour, minute and second.

2. Using the subroutine SUMARY the pertinent values for the orbit

are written on A 3 and then the program halts.

o When the start button is pressed, sense switch 6 is tested. If _t

is up clear core, skip over E O F gap on B 4 and transfer back

to the beginning of the program.

. If sense switch 6 is down write the second E O F on the appropriate

output tapes, rewind and unload them and then halt. This is the

final program stop.



GHAA SUBROUTINE

]9

CALLING SEQUENCE____: CALL GHAA

Return with result in A C

PURPOSE: GHAA computes the Greenwich hour angle of nries in floating

for a particular time of the year.

METHOD:

lm

J

The subroutine picks up the time from M O F X (month, ix. pt.),

D Y F L (calendar day, ft. pt.), and time (secs. fl. pt.).

The base value of GHA Aries according to month is picked from the

table M O N I O. Knowing the degree change per day and per second

and D Y F L and TIME, the increment to be added to the monthly value

is computed.



H EA DB3 SUBROUTINE ¢_0

CALLING SEQUENCE: CALL H E A DB3

Return

PURPOSE: H E h DB3writes the 2 line heading onB3, theBCDoutput

diagnostic tape.

METHOD"

The B C D output is written in the form of19 columns, tt EA DB3 pro-

duces the following headings.

Col.

Col.

Col

Col

Col

Col

Col

Col

Col

Col

Col

Col

Col

Col

Col

Col

Col

Col

Col

1 Day
Start

2 Hour

3 Minute Time

4 Seconds

5 First Count

6 Second Count

7 Theoretical Count

8 Final Count

9 Nadir Angle

10 (h-,e

II qr_vo

12 Three

13 Fore

14 Fi w r

15 Six

16 Seven

17 E igh t

18 Nine

19 Ten

Diagn os t ic

Counters



LALO SUBROUTINE

t :,_ L.LING SEQUENCE: __ _ N.A. of camera[ in A,C.

CALL LALO

ERROR RETURN - swath size too big

RETURN

PLIRPOSE: To determine the N.A. of the IR optic axis of a point in the

alternating mode using the subroutine EARTH.

METttOD: (See subroutine EARTH)

The first time LALO is entered per orbit (SI bit 15:0) it sets up the angular

distance between each viewed point, X, as a function of spin and data frequency.

For each swath tl_e central angle, psi, is found given X and the number of data

points in the swath. The central angle is equivalent to the number of degrees in

a c_rcular fieM c,:,vered by the points in a swath. Using the current central angle

LALO computes ad, and 6_ and calls EARTtt after converting the quantities in the

calling sequence to acceptable units.

If the lit'st point m a swath is off the earth, the main program sets SI bit 16: I.

'Fhc next time thrcugh LALO the program will decrease the central angle by the

distance travers<,d by one point, X, reset SI bit 16 to 0 and call EARTH. This

process is continued until a point is fotmd to be on earth, e.g., LALO is entered

with SI bit 16--1/, Bfter this the remaining central angle is decreased by 5X each

lime since LALO _; entered for every 5th point until the end of swath.

Since this is the ,alternating rhode an error return occurs when the number of points

m the swath exceeds 7ETA.

The subroutine treats the wall and floor sides separately, A (+) in the AC upon

entering LALO indicates floor while (-) means wall. For example. SAPi_

inverted before calling I'IARTII if the wall side is being used.



LLA AND LLA1 SUBROUTINE

42

CALLING SEQUENCE: +0 in AC

CALL LLA or LLA1

RETURN with N.A. of IR optic axis in BUFERrl0

f
PURPOSE: To find the N.A. of IR optic axis for a point in the downward mode by

using the subroutine EARTH. LLA is called for the first point in a swath.LLA1 is

called for the Nth point in a swath.

METHOD: (see subroutines EARTH and LAL0)

The first time LLA is entered per orbit (SI bit 17.-0) it sets up the angular

distance between each viewed point, X, as a function of spin and data sampling

frequency.

The central angle of the first swath is set equal to 360 ° which is equivalent to

the number of degrees in a circular field (one revolution) covered by the points in

the swath. Depending on SI bit 16 (1 or 0) which is set by the main program the

next point in the swath will be found by a 1 X or 5 X correction to the current cen-

tral angle. This continues until a point is found on earth (SI bit 16--0 ) and 5 X

corrections continue until end of swath.

After a certain point is reached within the swath a correction angle for the

starting point of the next swath is computed. This is to compensate for the case

when there's a gap between the first and last point of the current swath.

The sign of the AC upon entering LLA or LLA1 indicates whether floor (t) or

wall (-) is being used. For the wall case the initial central angle is set to zero

instead of 360 ° and the SAP is reversed.
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MINN A SUBROUTINE

CALLING SEQUENCE: CALL MINNA

Return

PURPOSE: To compute the minimum N.A. of the IR optic axis in a particular

swath. This is done at the end of a swath.

METHOD: The minimum time of a swath, MINTIM is just the average time:

MINTIM _ STTIM't" (ENTIM - STTIM) / 2.

Before calling MINNA the height, lat. SSP, long. SSP, lat. SAP, long. SAP and

N.A. camera are found for time--MINTIM. MINNA picks up these values from

the BUFER block, converts them to a form acceptable to _e subroutine EARTH

and then calls it. EARTH finds the N.A. of the optic axis based on these values

and stores it as well as the lat., long. and azimuth of the point on earth being

viewed atthistimeinBUFER÷23, BUFER-t-25, BUFER_-26, BUFER÷24.

M'INNA converts back to degrees and makes the longitude positive if necessa ry

before returning to the main program.



NADIR SUBROUTINE 44

CALLING SEQUENCE: CALL NADIR, COLATA, COLATB, LONGA, LONGB,

ANADIR

Return

PURPOSE: When IOTA_ I, new attitude data is read in and is used to form a new NATAB. /

Given the co-latitude of the S.S.P. (COLATA_, the co-latitude of the S.A.P. (COLATB),

_:he longitude of the S.S.P. and the longitude of the S.A.P., NADIR will compute the N.A.

for that time and store it in ANADIR.

i\,i ETHOD :

1. If (LONGA - LONGB ) > 360 °, it is reduced by 360 ° using ANSZF, a function

associated with EARTH.

2. Using spherical trigonometry where

( LONGA - LONGB)= included ANGLE A

COLATB ---- SIDE C

COLATA I" SIDE B

the nadir angle, SIDE A, is found. The subroutine used, SFTSI, is part ¢ff-a

package for solution of oblique spherical triangles used with EARTH.



S I (3 M A SUBROUTINE 45
• | i

CALLING SEQUENCE: CALL SIGMA

PZE CSPIN, spin rate

PZE FCDFR, data sampling frequency

PZE SIGNAD, nadir angle

PZE BUFER, height

PZE OMEGA +8, storage for answer

Return

PURPOSE: Given the quantities in the calling sequence compute the theoretical

swath count.

METHOD:. Sigma is defined as:

or=( T x 550) / (SPIN x DATFR)

where _' is the angular measure of the earth viewed in one spin revolution.

_, _ 360 o . _ , _0 being the space viewed m one spin revolution.

using the relationship:

where

midpoint of radiometer cone.

is found

o( -_ cos (N.A.) cos (_)

B : sin (N.A.) sin (_)

_" = 47.5 °, the angle between the spin axis and

earth's radius ( R )+satellite height



SOLAR SUBROUTINE

46

CALLING SEQUENCE: CALL SOLAR

PZE Location of Calendar mo_th, o, location of
calendar day.

PZE GHA table address, o, DEC table address

PZE Ioc. of time in secs. expressed as degrees

Return with SOLAR GHA & DEC in MQ & AC
respectively.

PURPOSE: Solar computes the Greenwich hour angle and declination of the sun for
any data within a particular year.

METHOD: (See description of Solar Ephemeris tables, GHA and DEC)

I. Given a month (m) the addresses GHA÷ (m-1)_ 12 and DECk-(m-l)
12 are computed

2. Using the above as the initial locations from which interpolation
for d is to proceed, GHA and DEC are found.



SUMA R Y SUBROUTINE 47

CALLING SEQUENCE: CALL SUMARY

PZE FLOBN

PZE DBGOD1

PZE DBGOD 2

PZE DBGOD 3

PZE CLOCK A

PZE ADAY

PZE AHR

PZE AMIN

PZE ASEC

PZE CLOCK B

PZE BDAY

PZE BHR

PZE BMIN

PZE BSEC

PZE CLOCK C

PZE CDAY

PZE CHR

PZE CMIN

PZE CSEC

PZE CLOCK D

PZE DDAY

PZE DHR

PZE DMIN

PZE DSEC

PZE TIME

PZE BASDAY

PZE FTVCTR

PZE FSSCTR

PZE XCTR 1



S U M A R Y SUBROUTINE CON'T,

PZE XCTR 2

PZE XCTR 3 A

PZE XCRT 4

PZE XCTR 5

PZE XCTR 6

PZE XCTR 7

PZE XCTR 8

PZE XCTR 9

PZE XCTR 10

PZE XCTR ll

PZE XCTR 12

PZE RATAB*'I

PZE RATAB _-209

PZE DECTAB +1

PZE DECTAB +209

PZE FLZETA

48

Return

PURFOSE: SUMARY is called by the subroutine FINIS at the end of the

program to write out the quantities in the calling sequence, the diagnostic

summary at the end of the BCD diagnostic tape B3.

METHOD: A sixteen line diagnostic summary is printed as follows:

Diagnostic summary for orbit

Orbital Data started at _day m hr. _ vain. _.secs.

CLOCK A.

CLOCK B

CLOCK C

CLOCK

day___hr ._min ._secs.

day___hr .w_min. __secs.

Bay___.h r __vain. ___._secs.

day__ hr ._min __.__secs.



#9

SUMARY SUBROUTINE CON'T.

Time

TV Count

Diagnostic Counters

One

Four

Seven

Ten

Right Ascension T (1)

Declination T (1)

ZETA

Base Day

SS Count

Two

Five

Eight

Eleven

radians

radians

Three

Six

Nine

Twelve

T (10S)

T (105)

radians

radia ns
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T T T A B SUBROUTINE

CALLING SEQUENCE: CALL TTTAB

P ZE O, O, Record number
Return

PURPOSE: Given the record number, T T T A B pulls out the proper

record from the T C T E table and converts the digital representation

of T c and T e to fixed point numbers.

METHOD:

1. If KAPPA is not O (the ground demodulation equipment does not

make automatic corrections for temperature variations in T e )

the program halts. In the normal case KAPPA--O.

2. Pick out the desired record from TC TE and check the record

number which appears in the decrement of the data word.

Halt if they don't agree.

3. The fixed point digits representing T c and T e are separated from

the record and floated. Then tables TBL 12 and TBL 11 are inter-

polated.

4. The resulting floating point values of T c and T e are fixed and

stored in BI3FER-F 13 and BUFERq-12 respectively.



CALLING SEQUENCE:

X CSAP 2 SUBROUTINE

CALL XCSAP2, NEWDEC, NEWRA

Return

51

PURPOSE: If the program parameter IOTA, which is read in on the documen-

tation card, is equal to 1 instead of 0, a card is read by XCSAp2 containing

alternate values for the right ascension and declination to replace the attitude

data in the RATAB and DECTAB. The new attitude data is stored in NEWDEC

and NEWRA.

METHOD: One card is read with FORMAT ( F 6,3, F 6. 3). The first number

is placed in NEWDEC and the second goes in NEWRA.



Z E T A SUBROUTINE
.52

CALLING SEQUENCE: CALL ZETA

PZE C5PIN, spin rate

PZE CDFR, data sampling frp_uency

Return, fl. pt. ZETA in A C

PURPOSE: Given the spin rate in degrees and the data sampling frequency in

cycles of A 550KC tuning fork calculate ZETA, the number of I R responses

per satellite revolution.

METHOD:

ZETA --"
360 x 550

Spin x data sampling freq.



SENSESWITCHSETTINGS

53

2

3

up -
down -

up
down -

up
down

up
down -

up -

down -

Read the initial record on the IR tape.
Skip the initial record on the IR tape.

Write output for FMRT on A6 and B6.
Do not write output for FMRT on A6 and B6.

Write output for FMRT on A7 and 137.

Do not write output for FMRT on A7 and B7.

Do not print diagnostic data from DETAIL on line.

Print on line the diagnostic data from DETAIL which is being written
on B3.

Not used.

At the end of orbit FINIS clears upper memory, skip over EOF on
134 and transfers to 170.

FINIS writes a second EOF on the FMR tapes, rewinds and unloads
them and halts.



SENSE INDICATOR BITS 54

6

7

8,9

10

11

12

15

_6

i!

18

20

Used in repetitive reading of IR data records.

Used to find correct orbital data.

Set to 1 at beginning of a file and set to 0 when first useable data word is
found to be below threshold.

Set to 0 at beginning of swath. Proceed to count responses, find direction
and sensor.

0 - Swath not completely below the horizon (called altenmting mode).
1 - Swath entirely below horizon (called backward mode).

0 - Forward viewing swath (floor side) in same direction as TV.
1 - Rear viewing swath (wall side) opposite direction from TV.

Set to 1 at beginning of file.
Set to 0 when first earth viewing response is detected.

o - The particular swath appears abnormal. Label sign of three data words minus.

0 - Starting location of downward mode has not been adjusted.
1 - The starting location of the downward mode has been adjusted so that

the new swath contains an integral number of spin revolutions.

0 - LALO has not yet been called
1 - LALO has set up the angular distance between data points for this orbit.

0 o Either a data point is below threshold or it's above threshold and on the
earth.

1 - A data point is off the earth.

0 - LLA has not yet been called.
1 - LLA has set up the angular distance between data points for this orbit.

0 - LALO is working on the first point in a swath.
1 - LALO is working on the Nth point in a swath.

0 - Either earth and sky don't alternate or the responses in the alternating mode
are within 25% of theoretical value.

1 - The actual number of responses in the alternating mode differs from the
theoretical number by rnore than 25_0. Label sign of data words in swath
minus.



DIAGNOSTIC COUNTERS

55

XCTR1 Increased by 1 when alternation of swaths is forced. The N.A.

is near 90 ° . (Subroutine DIRECT).

XCRT2
k

Increased by Iwhen program makes a wrong decision and N.A. is

not near 90° (subroutine DIRECT).

XCRT3 Increased by l when a point in the alternating mode cannot be

located on earth. (section 16)

XCRT4 increased by Iwhen a point in the downward mode cannot be located

on earth. (section 17)

XCTR5 Increased by I when a swath in the alternating mode exceeds the

maxinmm size for one spin revolution. (section 16)

XC TR 6 Increased by 1 when a point in the alternating mode cannot be located

on earth aRer one point has already been located on earth. (sectlon 21)

XCTR7 _ncreased by 1 when a swath in the alternating mode exceeds the max-

imum size for one spin revolution after one point has already been

located on earth. (section 21)

XCTR8 Increased by one when a point in the downward mode cannot be located

on earth after one point has already been located on earth. (section 21)

XCRT9 Increased by one when a point in the alternating mode is assumed

not to be located on earth at the end of a swath. XCTR9 should equal

XCTR3. (section 23)

XCTRIO Increased by one for each data word placed in the WRITE buffer with

a negative sign. (section 18 and 22)



DIAGNOSTIC COUNTERS CON'T.

56

XCTRll Increased by one for each useable data word skipped over on

the IR input tape after the end of tape signal on FMRT and before

the IR end of file mark. (section 26)

XCRT12 Increased by one each time the first alternating mode goes back

to seek the first response below threshold.

XCTR3A Keeps cumulative count of XCTR3 for each swath.



DOCUMENTATION CARD 57

Format

I4

F4.0

F2.0

F2.0

F6.3

12

12

12

F6.5

F6.5

F6.3

I3

I1

I3

I1

I1

II

F5.1

FS.I

II

Symbol

COBN

CDAY

CHR

CMIN

CSEC

CYR

CMO

CDY

CSSDLY

CTVDLY

CSPIN

CDFR

CSTCOD

CRVAL

IOTA

KAPPA

RHO

CTE

CTC

CHANEL

Definitions

Orbit number at time of interrogation

Julian time of interrogation, day

hour

minute

seconds

Calendar year

month

day

Sun sensor delay, Time between samples. (secs.)

"IV delay. Time between samples (secs.)

Spin rate of satellite (deg. /sec. ).

Data sampling frequency, 36, 72 or 144 cycles.

Station code: 1 Ft. Monmouth; 2, San Nicholas Is.

Threshold value for Channel 4

Take attitude from tape (o) or card (I)

Normally, automatic corrections for variations in T e are

made by ground demodulation equipment (o). This is not

done by ground demodulation equipment, therefore, stop (I)

Take T e and T c from tape (o) or card (1)

Temperature of electronics (dog. K )

Temperature of radiometer (deg. K )

Indicates which channel (2 or 4 ) will be used to correlate

attitude. Any other number will cause a stop.



IR DOCUMENTATION RECORD 58

Equivalent Symbol

IRDOC

÷I

+2

÷3

+4

+5

+6

+7

4-8

+9

+ 10

+ 11

+ 12

YRFX

MOFX

DYFL

RFED

RFEH

RFEM

RFES

SSDLY

TVDLY

SPIN

DATFR

OBN

STACOD

Calendar year

Calendar month

Calendar day

Julian day of interrogation

Julian hour

Julian minute

Julian seconds

SS delay between samples

TV delay between samples

spin rate of satellite

sampling frequency of IR data

Orbit number

Station code (I, Ft. Monmouth or 2, San Nicholss Island. )



A. Or_._ital 'l'ape Documentation Record

Equivalent symbols

ORDOC t 1 DREF

4 2 OTSD l

+ 3 OTSH

+ 4 OTSM

+ 5 OTED "_

_" 6 OTEH

"_ 7 OTEM

(see symbol definitin,-_

Orbit tape start

time, day, hour, mira,re

Orbit tape el,

day, hour, minute

B. Orbital Tape Data Record

Equivalent symbols

ODATA _. 1 ORDAY, ORREC + I '_

4- 2 ORHR, ORREC 42

÷ 3 ORMIN, ORREC÷3

4 latitude

¥ 5 longitude

t 6 , height

÷8 R.A.

+ 9 declination

_" 14 N.A.

_" 15 P supp. (not used).

Time identifying

the following data,

day, hour, minute.



DBGODI
DBGOD2
DBGOD3

FIRST

FCDFR

CDYFL

RCTR

BANK

BDAY

ALPHA

RFET

RFED
RFEH
RFEM
RFES

CLOCKA

CLOCKB

CLOCKC

CLOCKD

CLOCKE

TIME

TINC

RFST

6O

SYMBOL DEFINITIONS

Time associated with the first record of orbital data stored in

ODATA: day, hour and minute.

Contains the first or identifying record of the IR tape, -377 000 000 _0(>.

Sampling frequency of data, ft. pt.

Calendar day, ft. pt.

The count of the number of records on the IR tape read by the program.

Number of seconds from 0 hr., 0 min. of base day, BDAY, to the time
of interrogation.

Base day: H less than 120 minutes have passed from midnight to interro-
gation (CHR less than 2) BDAYffi CDAY-. |.Otherwise, BDAYffiCDAY.

(BSS 5) Temporary storage.

Number of seconds from 0 hour, 0 minute of CDAY to the time of

interrogation.

Time of interrogation, RFET, broken down into day, hour, mint_:e
and seconds.

Number of seconds from 0 hour, 0 minute of CDAY to time of interrogation.

Start time corrected to the earlier exact minute (in seconds).

Number of seconds from 0 hr., 0 min. of CDAY to start time of this
file of radiation data.

Time of interrogation corrected to the later exact minute (in seconds).

CLOCKB in minutes

The current value of time in seconds.

The increment to be added to time between data points on the IR tape.
TINC depends on the sampling frequency.

The start time of this file of radiation data. RFST_RFED - N (TINC)
where N is the number of data words on the IR tape.



RFSD
RFSH
RFSM
RFSS

OTED
OTEH
OTEM

OTET

OTSD
OTSH
OTSM

OTST

ORT1
ORT2
ORT3

COUNT

WATCH

DIAL

TVCTR

SSCTR

DATCTR

WATCH2

HMSI
HMS2

DYFL2

TINCX

STTIM

ENDTIM

61
The start time of this file of radiation data, RFST, broken down into

day, hour, minutes and seconds.

The orbital tape end time taken from the orbital tape documentation
record'- day, hour and minute.

The orbital tape end time computed from OTED, OTEH, OTEM in seconds.

The orbital tape start time taken from the orbital tape documentation
record: day, hour and minute.

The orbital tape start time computed from OTSD, OTSH, OTSM in
seconds.

Temporary storage used to keep track of the time of a record on the
orbital tape when it is being positioned.

Counting register.

Initially set equal to CLOCKB.

The current value of the number of seconds past the last exact minute.

The counter of TV code words on the IR tape.

The counter of SS code words on the IR tape.

Set at the beginning of a swath to the number of data points in the swath.

The time (Julian day, hour and minute) in seconds at the beginning of
an FMRT record.

WATCH2 expressed in days.
HMSIg360, time in degrees.

Calendar day (CDYFL2) ft. pt. HMSI.

Time increment between samples of medium resolution radiometer,
fx. pt.

Start time for a particular swath.

End time for a particular swath.



MINTIM

LGHAA

COLATA

LONGA

COLATB

LONGB

TEST2

SIGNAD

CMO

CMO2

DGNDAY
DGNHR
DGNMIN
DGNSEC

DGNNA

DGNCTI

DGNCT2

DGNCT3

DGNCT4

DGNCT5

SAVIND

XDOCK

LCORR

MASK 2

62

Average time for a swath: STTIM-F(ENTLM - STTIM) /2.

GHA Aries.

Colatitude of SSP.

21r-L; L-longitude SSP - _, where N is the value necessary to
make L/.21".

Colatitude of SAP.

Let R.A. - I_.HAA B y. If y is positive, LONGB= 2T- Y. If Y is
negative, LONG]_"-- [_'_

Count of the number of points in a swath to be discarded.

Set equal to N.A. if floor side is used and 180 ° - N.A. for wall side.

Temporary storage for month used in computation of solar ephemeris.

Time associated with the first response in a swath greater than critical

value: day, hour, minute and second.

Nadir angle at the time of the first response in the swath.

Number of responses in the swath, using AHEAD.

Number of responses in the swath past three below threshold, using
AHEAD2.

Theoretical number of responses in the swath, SIGMA.

The final or actual responses processed in the swath.

The number of responses discarded to adjust starting location of down-
ward mode.

Storage for sense indicators (SI).

Keeps count of number of discrepancies when comparing documentation
card with IR tape documentation record.

Counter of multiples of_'used in correcting LONTAB if necessary.

End of file code word,



MASK3

MASK4

MASK5

DREF

ORDAY

ORHR

ORMIN

End of record code word.

T V code word.

SS code word.

Number of days between zero hour of 9/1/57 and zero hour of launch
day.

The time identifying the current orbital data record: day, hour, an_i
minute.
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DRCT85

DRCT86

DRCT87

DRCT88

DRCT89

DRCT90

DRCT91

DRCT92

DRCT93

DRCT94

DRCT95

DRCT96

DRCT97

DRCT98

DRCT99

PRECT

PRECTA

PRECTB

FLZETA

HEIGHT

LATSSP

LONSSP

LATSAP

LONSAP

FLSWCT

SWCTg0

RECNT

ANGLEI

ANGL E2

Time of first IR response, T minutes

N.A. of camera at T

N.A. of camera at T+. 5

N.A. of camera at T_.I.

N.A. of camera at T4.1.5

N.A, of camera at T42.

Counter for data words above threshold within a swath.

Counter for number of swath

Temporary storage when determining increasing or decreasing

swath count in alternating mode.

Address of first IR response in this swath

RDATA _4200

SWCT in address

K (constant)

swath count

Address of swath counttNN

Previous swath count

PRECT4"3

PRECT -3

2 _ZETA, ft. pt.

Satellite height

Lat. SSP

Long. SSP

Lat. SAP

Long. SAP

Swath count

Swath count when N.A. = 90 ° (fx. pt. )

Record count

The angle at which the first sensor, which has been viewing the

earth continuously, just s'tarts seeing the horizon.

The angle at which the second sensor starts viewing the earth and

alternation starts.



ANGLE3

ANGLE4

ANGLE5

ANGLE6

The firstsensor which was viewing earth when N.A.-- 0 is now

viewing space exclusively.

The second sensor stops viewing space and views earth only.

ANGLE 2+5 °

ANGLE 3 - 5°
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TABLES AND IILOCKS""
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LATTAB

LONTAB

HTTAB

RATAB

DECTAB

NATAB

PSTAB

ORBUF

ORDOC

IRBUF

IRBUF2

IRDOC

RDATA

TCTE

ORR EC

(BSS 220) l,atitude of SSP. (h,nstcucted from orbital tape.
in order _,17increasing time there are 105 pairs of entries:
lat. SSP (t).

Arranged
t (secs),

(BSS 220) Longitude of SSP. Constructed from orbital tape.
in order of increasing time there are 105 pairs of entries"
long. SSP (t).

Arranged
t (secs.),

(BSS 220) Height of satellite. Constructed from orbital tape. Arranged
in order of increasing time there are 105 pairs of entries: t (secs.),
height (t).

(BSS 220) Latitude of SAP. Constructed from orbital tape. Arranged
in order of increasing time there are 105 pairs of entries, t (sees) R.A. (t).

(BSS 220) Decimation table. Used to find longitude of SAP. Constructed
from orbital tape. Arranged in order of increasing time there are 105
pairs of entries: t (secs.), DEC, (t).

(B$S 220) Nadir Angle of camera axis. Constructed from the orbital tape.
Arranged in order of increasing time there are 105 pairs of entries:
t (secs.), N. A. (t).

(BSS 220) P sup table - not used.

(laSS 16) Orbital tape document record read in here.

(BSS 16) Values in ORBUF are floated and stored in ORDOC.

(BSS 18) IR tape BCD documentati_m record read in here.

(BSS 18) IRBUF BCD data converted to binary and stored here.

(BSS 18) IRBUF2 data stored in ]RI)OC with some values floated.

(BSS 8400) IR tape data record stored here.

(BSS 10(I) Temperature table. The word following the EOR on the IR tape
contains Do (T.) and D o (Te) in the decrement. These are stored as an
entry in the TCVTE table in the address of a word with the record number
in the decrement. See TBLII and TBL12.

(BSS 4) The first four words of an orbital tape record are stored here.
This is the time which identifies the record.



OMEGA

BUFER

(BSS12)

OMEGA

Yl

._2

_4 .

+5

4-6

+7

_- 8
+ 9

÷ 10

t 11

Temporary storage for a particular swath

Julian day

Julian hour

Julian minute

Julian seconds

GIIA of st m and decimation

ZETA (IR responses / revolutaon)

No. of responses in this swath

No. of responses past 3 below threshold. (If OMEGA

q

46 t_3_'ZETA, store OMEGA't 7 in OMEGA4- 6).

Computed SIGMA ft. pt.

Computed SIGMA fx. pc.
.75 _ SIGMA fx. pt.

1.25 X SIGMA f:x. pt.

(BSS 35) Temporary Storage

BUFER

+1

+2

+3

4-4

+5

4-6

4.7

4- 8

÷ 9

4- 10

4- 1|

satellite height

lat. SSP

long. SSP

lat. SAP

long. SAP

identifier for subroutine EARTH

_. , used by EARTH

A_ I used by EARTH

lat. viewed point

long. viewed point

N.A. of IR optic axis

Azimuth of IR optic axis
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TVBUF

SSBUF

BFR

TAU

4 12

-t- 13

t-- 14

15

16

-I- 17

+ 18

4- 19

t- 20

4" 21

t- 22

_" 23

4- 24

+ 25

+ 26

+ 27

+ 28

4- 29

÷ 30

+ 31

+ 32

+ 33

4- 34

(BSS 300)

T
C

T
e

GHA aries

Angle 1

Angle 2

Angle 3

Angle 4

ZETA

SPIN

N.A. of camera

sampling frequency

minimum N.A. in swath

Azimuth corresponding to minimum N .A.

lat, corresponding to minimum N.A.

long. corresponding to minimum N.A.

when a TV code is encountered on the IR tape the wonJ

following is low resolution data which is stored in TVBUF pr_._:cc_,i

by the current TIME minus CTVDLY.

(BSS 900) when a SS code is encountered on the IR tape the cur.rcttt

value of TIME minus CSSDLY is stort:d in SSBUF.

(BSS 15) Temporary storage used by subroutines.

(BSS 5) the subroutine CALIB usually .:tores its rcstllts ;t: ft,l', ,:,s

W (ch.1) TAUdecr.

W (ch.2) TAUaddr.

W (ch,3) TAU+I deer

W (ch.4) TAU÷I addr

W (ch.5) TA[Jt-2 dec_



WRITE (BSS4200) The outputbuffer for one record of FMRT data.
each record is written on tape.

69
Cleared after

ODATA (BSS 1870) The input buffer for the orbital tape.

TBLI (BSS 168) Used by CALIB. Table of D1, 7 bit digit which is part of

IR data word, vs. Tbb temperature of black body, as a function of T .
There are 8 values of T with 10 pairs of D, Tbb per T c. Repre_:ents
thermal Ch. 1 of radiometer c, floor side.

TBL2 (BSS 168) Used by CALIB. Table of D2, 7 bit digit which is part of IR

data word, vs. Tbb. Constructed like TBLI. Represents thermal ch. 2
of radiometer, floor side.

TBL3 (BSS 168) Used by CALIB. Table of D3, 7 bit digit which is part of IR
data word, vs. energy in watts/sq, meter. Constructed like TBLI.

Represents solar ch. 3 of radiometer, floor side.

TBL4 (BSS 168) Used by CALIB. Table of D4, 7 bit digit which is part of IR data

word, vs. Tbb. Constructed like TBL1. Represents thermal ch. 4 of
radiometer, floor side.

TBL5 (BSS t68) Used by CALIB. Table of D5, 7 bit digit which is part of IR _:_
word, vs. energy in watts/sq, meter. Constructed like TBL1. Repres:nts
solar ch. 5 of radiometer floor side.

TBL6 (BSS 168) Same as TBLI, for wall side.

TBL7 (BSS 168) Same as TBL2 for wall side.

TBL8 (BSS 168) Same as TBL3, for wall side.

TBL9 (BSS 168) Same as TBL4, for wall side.

TBL10 (BSS 168) Same as TBL5, for wall side.

TABL1
TA BL 2
TABL3
TABL4
TABL5
TABL6

(BSS 10)
v_

vt

_t

*B

il.TABLI through TABL6 are used to convert some BCD dat., in _....
IR documentation record to binary, base 35.

TABL7
TABL8
TABL9
TABL10
TABLI1
TABL12

(BSS 10) TABL 7 through TABL12 are used to convert some BCD data ill ¢h. '
IR documentation record to binary, base 26.

(BSS 10)
tt

MODAY Table giving the number ,_i da._s in lhe m¢_nti/ lr()ni i)_'v.. ,,_]:,l:



TBLII

TBLI2

TBLI3

TBLI4

TBLI5

TBLI6

GHA

DEC

_'0

(BSS 20) Used by TTTAB. Table of D (To), digit from table TCTE, vs.
T when automatic corrections for vaflatiSns in T are made by ground
de'modulation equipment, e

(BSS 20) Used by TTTAB. Table of D O (T) digit from table TCTE, vs, T
when automatic corrections for variat,onsin T are made by the ground c
demodulation equipment, e

Not used

Not used

Not used

Not used

(BSS 144) Solar ephemeris table, Greenwich Hour Angle. Arranged in 12
groups representing months. Within each group the values of the GHA are
listed for the 1st, 7th, 13th, 19th, 2Sth and 31st day, and are used as the
basis for interpolation.

(BSS 144) Solar ephemeris Table, declination. Arranged in 12 groups rep-
resenting months. Within each group the values of DEC are listed for the
1st., 7th., 13th, 19th, 25th and 31st. day and are used as the basis for
interpolation.
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